The degree of neointimal formation after stent placement in atherosclerotic rabbit iliac arteries is dependent on the underlying plaque.
The purpose of this study was to determine the effects of stent placement on the underlying arterial morphology and the relations of stent-vessel wall interactions with subsequent neointimal formation in an atherosclerotic artery. Seven New Zealand White rabbits with experimentally induced atherosclerosis underwent balloon angioplasty (n = 7) and stent placement after balloon angioplasty (n = 7) in the iliac arteries. Histologic analysis of the treated arteries was performed at 28 days to assess device interactions with the artery and the pattern of the neointimal response. The area within the external elastic lamina of the stented vessels was 66% greater than the arteries with balloon angioplasty alone (p = 0.001) which contributed to a significantly greater late lumen area (3.33 +/- 0.51 mm2 versus 1.33 +/- 0.20 mm2, p = 0.0028). Neointimal thickness was measured at 220 stent wire sites from 21 sections of stented arteries of which 139 (63%) had underlying plaque and 81 (37%) were adjacent to normal media. Rupture of the internal elastic lamina (IEL) occurred at only 9 (11%) of the 81 stent wire sites over normal media. The mean neointimal thickness was 0.16 +/- 0.01 mm lor all stent wire sites. The neointimal thickness was greater at the stent wire sites with underlying plaque (0.23 +/- 0.01 min) than at the stent wire sites adjacent to normal media (0.08 +/- 0.01 mm) or at sites with rupture of the internal elastic lamina (0.16 +/- 0.02 mm, p = 0.0001). The degree of neointimal formation within the stents strongly correlated with the area of the underlying atherosclerotic plaque (r = 0.76, p = 0.0007) and the extent of plaque or medial compression by the struts (r = 0.90, p = 0.006). The present study characterizes stent interactions in a model commonly employed to evaluate novel therapies for the prevention of restenosis. The neointimal response was influenced by the local arterial morphology and correlated with the extent of plaque or medial compression by the stent. These data may be useful for future studies in this model and understanding the mechanism of in-stent restenosis.